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httpLate neurological recovery of paraplegia after
endovascular repair of an infected thoracic
aortic aneurysm
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Spinal cord ischemia is a potentially devastating complication after thoracic endovascular aorta repair (TEVAR). Patients
with spinal cord ischemia after TEVAR often develop paraplegia, which is considered irreversible, and have signiﬁcant
increased postoperative morbidity and mortality. We report the case of a patient with unusual late complete neurologic
recovery of acute-onset paraplegia after TEVAR for an infected thoracic aortic aneurysm. (J Vasc Surg 2013;57:521-4.)Spinal cord ischemia (SCI) is a widely feared complica-
tion after thoracic and thoracoabdominal aneurysm repair.
Due to advances in operative technique and the application
of various neuroprotective adjuncts, the average incidence
of SCI has declined from 16% down to 5% to 10% for
open surgical repair1-3 and to 3.9% for thoracic endovascu-
lar aorta repair (TEVAR).4 However, patients with SCI
show considerable mortality and morbidity and a signiﬁcant
decrease in quality of life. We report the case of a patient
who underwent urgent TEVAR complicated by complete
paraplegia due to SCI but who made a remarkable, nearly
complete recovery between 1 and 12 months after the
event. To the best of our knowledge, recovery from SCI
after such a long interval has never been reported.Fig 1. Preoperative computed tomographic (CT) angiogram
showing a 6.5-cm aneurysm of the descending thoracic aorta with
a sickle-shaped bulge containing rupture (arrow) and a 4.5-cm
abdominal aortic aneurysm.CASE REPORT
A 67-year-old man with a history of osteoarthritis was
admitted to a rural hospital with persistent abdominal pain, weight
loss, and constipation. The patient subsequently developed back
pain, fever, and hypertension. Blood cultures grew Streptococcus
pneumonia. Antibiotics and antihypertensive drugs were adminis-
tered. Computed tomographic (CT) angiography performed 3
days after admission showed a 6.5-cm aneurysm of the mid-
descending thoracic aorta with a sickle-shaped bulge containing
rupture and periaortic fat inﬁltration and a 4.5-cm aneurysm of
the abdominal aorta without signs of rupture (Fig 1). The patient
was immediately transferred to our unit while he remained hemo-
dynamically stable.the Department of Vascular Surgerya and Department of Neurology,b
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anesthesia. Two Valiant stents (Medtronic, Minneapolis, Minn)
were deployed just proximal to the celiac trunk, covering 19 cm
of the thoracic aorta, including two large intercostal arteries at
the T11-T12 level (Fig 2) and guaranteeing proximal and distal
sealing in relatively healthy aorta. Completion angiogram showed
successful exclusion of the rupture. In the perioperative period,
blood pressure remained between 150 and 90 mm Hg. The proce-
dure was uneventful. The patient was extubated immediately after
the procedure but woke up paraplegic. Prompt formal neurologic
examination by two independent and experienced neurologists
found complete paralysis of the legs, total loss of pinprick and
vibratory sensation caudal from the T9 level, and laxity of the
anal sphincter. A clinical diagnosis of SCI was made, and a spinal521
Fig 2. Preoperative and postoperative computed tomographic (CT) angiograms showing the position of signiﬁcant
intercostal arteries at the T11-T12 level (arrows) covered by the stent graft. Five of seven pairs (on preoperative CT
angiography) of intercostal arteries in the descending aorta were covered, including the large pair shown, which is the
largest and located in the classic position of the artery of Adamkiewicz. One pair of lumbar arteries at the visceral aortic
segment and four pairs at the infrarenal aorta were not covered and remained patent. The left subclavian and vertebral
artery, the inferior mesenteric artery, and both hypogastric arteries with numerous collaterals all were patent.
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inserted, maintaining a pressure <10 cm H2O with no restriction
on CSF volume drained. Mean blood pressure was continuously
maintained above 95 mm Hg. These efforts did not result in
improvement of neurologic function, and the CSF catheter was
removed 4 days postoperatively. The patient was discharged for
rehabilitation 3 weeks after TEVAR with unchanged total para-
plegia and sensory loss due to spinal ischemia at the T8-T10 level.
Chronic antibiotic therapy included rifampicin for 6 weeks and life-
long levoﬂoxacin.
Surprisingly, the patient’s neurologic condition suddenly
improved 1 month after TEVAR and continued to improve despite
magnetic resonance imaging clearly showing atrophy of the spinal
cord at the T6-T9 level (Fig 3). Function recovered with proximal
muscle strength and simultaneous sensory improvement ﬁrst, fol-
lowed by distal improvement. At 5 months, he was able to stand
and walk under guidance. CT angiography after 6 months revealed
a completely vanished aneurysm sac without signs of infection,
correct position of the stents, and stable abdominal aneurysm. The
patient was discharged home 9months after TEVAR. One year after
treatment, neurologic investigations demonstrated almost complete
recovery ofmotor and sensory function of the lower extremities. The
patient was able to walk several blocks with the use of a walking
frame. At follow-up 36 months after TEVAR, the patient was ﬁne
without signs of recurrent aortic infection. No change in spinalcord collateralization was perceivable in late-phase CT angiography
compared with the ﬁrst postoperative examination.
DISCUSSION
Crawford has classiﬁed the severity of SCI deﬁcit (SCID)
as paraplegia (patient has minimal function) or paraparesis
(patient has motion against resistance or gravity across all
joints).1,3 Recently, another SCID score was developed
based on the American Spinal Injury Association (ASIA)
impairment classiﬁcation. SCID I category represents ﬂaccid
paralysis (ASIA A), SCID II<50%muscle function (ASIA B
and C), and SCID III >50% function. Although patients in
categories SCID II and III had the same survival as patients
without SCI, patients in category SCID I had perioperative
mortality of 46% and 5-year survival of 0%.5
Risk factors for development of SCI after TEVAR
include coverage of the left subclavian or hypogastric artery,
embolization during intervention, renal failure, periopera-
tive hypotension, prior abdominal aortic aneurysm repair,
and greater proportion of aorta coverage (>20 cm).6,7 In
case of development of paraplegia (SCID I), several of these
risk factors most likely simultaneously play a role.
Spinal cord injury can be categorized as acute (imme-
diate or upon wakening) or delayed (occurring after
a period of normal neurologic function). The etiology of
Fig 3. Magnetic resonance imagingof the spinal cord showing spinal
cord atrophy with signiﬁcant narrowing at the T9 level (arrow).
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sion of the spinal cord, whereas delayed-onset SCI is
thought to be mainly due to either reperfusion injury after
hypoperfusion of the spinal cord or edema formation.8 In
our patient, a combination of hypoxic injury due to
coverage of important intercostal arteries and possibly
an exaggerated inﬂammatory insult primed by a pre-
existing septic condition is the most likely explanation for
the acute SCI.
Several approaches to reducing the incidence of SCI
after TEVAR, such as prophylactic lumbar CSF drainage,
augmentation of blood pressure, and somatosensory-
evoked potential monitoring, have demonstrated reduction
in development of SCI.9-12 Certain clinical situations may
prevent placement of a prophylactic spinal drain, as in
patients with symptomatic or ruptured thoracic aortic
pathology or with prior lumbar spine surgery. The safety
and feasibility of a selective postoperative CSF drainage
protocol have been described.13 Future approaches to
minimizing SCI after TEVAR may include the design of
a novel stent graft with fenestration for one or more inter-
costal arteries.14 Previous studies have reported reversal of
paraplegia after a wide variety of interventions, such as
prompt CSF drainage, blood pressure augmentation, or
urgent surgical revascularization.15-17 Recently, a case of
total reversal of acute-onset paraplegia occurring after
open thoracic aorta surgery and apparently failed CSF
drainage was reported.18 However, in that case, neurologic
symptoms were ameliorated after several attempts to drain
CSF and lasted only a couple of hours.
In our patient, the emergent nature of the interven-
tion, the relatively small covered portion of the aorta, thepatency of the subclavian and hypogastric arteries and of
several lumbar artery pairs, and the positive blood cultures
led us to consider spinal drainage only if and when SCI
symptoms were observed. Therefore, the patient was
promptly treated with CSF drainage and blood pressure
increase immediately after SCI became evident. However,
despite this treatment, no improvement was noted, and
the patient was discharged 3 weeks postoperatively with
a spinal ischemia deﬁcit of category SCID I. An explanation
for the patient’s unusual late recovery could be improve-
ment in spinal perfusion by the development or recruit-
ment of collateral arteries from intercostal, lumbar, or
hypogastric branches, but this was not demonstrated by
consecutive CT angiography. Possible neurologic explana-
tions include brain reorganization, such as increased activa-
tion in secondary motor brain areas and spatial shift in
activation, neural plasticity, or progenitor cell-induced
spinal cord regeneration, all possibly stimulated by intense
rehabilitation protocols.19,20 Future neuroimaging studies
might be able to provide more insight into possible reorga-
nization of brain networks and spinal cord regeneration.
This case illustrates that even after unsuccessful (CSF
drainage) treatment of SCI following TEVAR, late
recovery of paraplegia seems to be possible by intense
rehabilitation.
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